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SAFETY  STANDARDS 

OF  THE 

INDUSTRIAL  BOARD 


PENNSYLVANIA  DEPARTMENT  OF 
LABOR  AND  INDUSTRY 


LADDERS 


OPERATIVE  ON  AND  AFTER  JANUARY  1,  1916 


The  following  safety  standards  have  been 
adopted  by  the  Industrial  Board,  subject  to 
the  provisions  of  the  Law  (Act  267,  section 
15,  P.  L.  1913)  which  provides  that  persons 
affected  may  petition  the  Board  for  changes 
in  the  regulations.  Upon  the  receipt  of  such 
petition,  it  will  be  reviewed  by  the  Board  and 
if  considered  necessary  a public  hearing  will 
be  called  in  regard  thereto. 
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INDUSTRIAL  LADDERS. 


The  word  '‘SHALL”  where  used  is  to  be  understood  as  manda- 
tory and  "SHOULD”  as  advisory. 

Caution: — Employees  shall  not  remove  or  make  ineffective  any  safeguards 
while  the  same  are  in  use,  except  for  the  purpose  of  making  repairs,  and 
such  safeguards  so  removed  shall  be  replaced. 

DEFINITIONS: 

The  term  "Fixed  Ladder”  as  used  in  these  regulations  shall  mean 
a ladder  that  is  substantially  fastened  to  a structure  in  a fixed 
position. 

The  term  "Portable  Ladder”  as  used  in  these  regulations  shall 
mean  a ladder  with  but  one  section,  that  is  used  transiently  at 
various  locations. 

The  term  “Extension  Ladder”  as  used  in  these  regulations  shall 
mean  a ladder  consisting  of  two  or  more  parallel  sections  travel- 
ing in  guides  or  brackets  so  arranged  that  it  may  be  adjusted 
to  variable  lengths. 

The  term  "Portable  Step  Ladder”  as  used  in  these  regulations 
shall  mean  a ladder  so  constructed  as  to  he  self-supporting. 

The  term  "Fire  Ladder”  as  used  in  these  regulations  shall  mean 
a ladder  used  exclusively  for  fire  purposes. 

The  term  "Trolley  Ladder”  as  used  in  these  regulations  shall 
mean  a ladder  the  movement  of  which  is  confined  in  permanent 
guides  or  ways  at  top  or  bottom,  or  both. 

The  term  "Sectional  Ladder”  as  used  in  these  regulations  shall 
mean  a ladder  consisting  of  two  or  more  sections  so  constructed 
that  the  sections  will  pyramid  into  each  other. 

The  term  "A  Ladder”  as  used  in  these  regulations  shall  mean  a 
ladder  whose  parts,  each  equivalent  to  a straight  ladder,  hinged 
at  the  top  to  form  equal  angles  with  the  base. 

The  term  "approved”  as  used  in  these  regulations  shall  mean  ap- 
proved by  the  Industrial  Board. 
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Section  1. — GENERAL: 

(a)  Where  stairways  are  not  provided,  fixed  ladders  should  be 
used  for  access  to  elevated  positions ; where  fixed  ladders  are 
not  suitable,  portable  ladders  should  be  used. 

(b)  Ladders  shall  be  numbered,  or  otherwise  designated,  and  reg- 
ular inspections  shall  be  made  of  their  condition. 

(c)  The  use  of  broken  or  weak  ladders,  or  ladders  with  missing 
rungs  is  prohibited. 

(d)  When  defects  develop  to  such  an  extent  that  the  ladder  is  to 
be  permanently  discarded,  it  shall  be  destroyed. 

(e)  Side  rails,  where  wood  is  used,  shall  be  straight-grained. 
Knots  one-half  inch  (-|")  or  less  in  diameter  will  be  permitted 
when  they  are  in  the  center  of  the  rails.  The  following  woods 
should  be  used : Northern  spruce,  Oregon  pine,  Norway  pine 
or  yellow  pine. 

(f)  Rungs  shall  be  inserted  in  holes  in  the  side  rails  and  kept 
from  turning. 

(g)  Rungs,  where  wood  is  used,  shall  be  straight-grained,  and 
absolutely  free  from  knots.  The  following  woods  should  be 
used:  White  ash,  oak  (3rd  growth),  or  hickory. 

(h)  Steps,  where  wood  is  used,  should  be  constructed  of  the  fol- 
lowing woods:  Northern  spruce,  Oregon  pine,  Norway  pine  or 
oak. 

(i)  Ladders  constructed  on  and  after  January  1,  1916,  shall  have 
a uniform  step  and  rung  spacing  of  twelve  inches  (12")  on  cen- 
ters. (Mason  ladders  having  a uniform  spacing  on  centers  of 
ten  inches  (10")  excepted.) 

(j)  Ladders  having  a variation  of  one-half  inch  (J")  or  more  in 
step  or  rung  spacing  shall  be  rebuilt  to  meet  the  requirements 
of  Section  1,  Paragraph  (i).  Ladders  constructed  prior  to  Jan- 
uary 1,  1916,  having  a uniform  step  and  rung  spacing  of  not 
less  than  ten  inches  (10")  nor  more  than  fifteen  inches  (15") 
on  centers  may  be  used. 

(k)  Ladders  shall  be  equipped  with  approved  devices  designed  to 
prevent  slipping.  (Fixed  ladders  and  portable  step  ladders  ex- 
cepted.) 

Section  2. — FIXED  LADDERS: 

(a)  Ladders  having  side  rails  are  preferred  to  the  type  made  of 
“U”  shaped  section  embedded  in  wall  or  fastened  to  stack,  etc. 
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(b)  Pitch  of  ladders  shall  not  be  such  that  a man’s  position  is 
necessarily  below  the  ladder  when  climbing. 

(c)  Side  rails,  where  metal  is  used,  shall  be  not  less  than  three- 
quarters  of  a square  inch  in  cross-section.  A size  of  two  inches 
(2")  by  three-eighth  inch  (f")  should  be  used.  Where  wood 
is  used,  they  shall  be  not  less  than  six  (6)  square  inches  in 
cross-section  and  shall  be  dressed  on  all  sides. 

(d)  Splice  plates,  where  metal  is  used,  shall  be  the  same  size  as 
material  for  side  rails  and  shall  be  double  riveted  or  bolted. 
Bolt's  or  rivets  shall  be  counter-sunk  on  inside  and  shall  be  not 
less  than  one-half  inch  (J")  nor  more  than  five-eighth  inch 
(f")  in  diameter,  where  cross-section  does  not  exceed  that  of 
two  inches  (2")  by  three-eighth  inch  (f").  Where  wood  is 
used,  there  shall  be  splices  on  outside  of  side  rails  and  joints 
shall  be  double  riveted  or  bolted.  Bolts  or  rivets  shall  be 
count'er-sunk  on  inside.  All  splice  pieces  shall  be  chamfered 
at  end. 

(e)  Rungs  should  be  round.  Where  solid  metal  is  used,  they 
shall  be  not  less  than  three-quarter  inch  (f")  in  diameter;  where 
pipe  is  used,  they  shall  be  of  equivalent  strength ; where  wood 
is  used,  they  shall  not  be  less  than  one  and  one-half  inches  (IJ") 
in  diameter  and  the  tenon  shall  be  at  least  one  inch  in  diameter 
or  its  equivalent  in  strength. 

(f)  Distances  from  front  of  rungs  to  nearest  permanent  object 
back  of  the  ladder  shall  be  not  less  than  six  and  one-half  inches 
(64").  No  obstructions  shall  be  less  than  thirty  inches  (30") 
in  front  of  the  rungs  nearest  the  man  climbing  the  ladder.  There 
shall  be  a clear  width  of  at  least  fifteen  inches  (15")  from  cen- 
ter on  either  side  across  the  front  of  the  ladder.  (Ladders 
equipped  with  wells  (cages)  or  their  equivalent  shall  be  ex- 
cepted.) 

(g)  Ladders  over  thirty  feet  (30')  in  length  should  be  provided 
with  wells,  unless  the  ladder  is  built  in  zig-zag  sections  and 
provided  with  platforms  between  sections. 

(h)  Fastenings  shall  be  made  of  material  equivalent  in  strength 
to  the  rails.  Fastenings  shall  be  made  to  wall  by  building  in, 
by  through  bolts  or  expansion  bolts  grouted  or  leaded.  The 
minimum  vertical  distance  between  fastenings  or  braces  shall 
not  be  in  excess  of  ten  feet  (10'). 
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(i)  Ladders  to  landing  shall  extend  a distance  of  at  least  forty- 
five  inches  (45")  above  the  landing,  preferably  being  goose- 
necked. The  rungs  may  be  omitted  above  the  roof.  Where  a 
man  must  step  a greater  distance  than  eighteen  inches  (18") 
from  ladder  to  roof,  tank,  etc.,  a platform  shall  be  provided. 

Section  3.— PORTABLE  STRAIGHT  LADDERS: 

(a)  Ladders  over  thirty  feet  (30')  in  length  should  not  be  used. 

(b)  Side  rails  shall  have  a minimum  cross-section  equivalent  in 
strength  to  a Northern  spruce  side  rail  of  the  following  di- 
mensions : 

Up  to  and  including  10',  2f"xlf" 

Over  10'  up  to  and  including  18',  2-|"xlf" 

Over  18'  up  to  and  including  26',  3"xlf" 

Over  26'  up  to  and  including  30',  3J"xl J" 

(c)  Side  rails  should  spread  so  that  the  width  of  the  ladder  at 
the  bottom  will  be  greater  than  the  width  at  the  top,  preferably 
by  a taper  of  one-quarter  inch  (J")  per  foot  of  length. 

(d)  Rungs  shall  be  equivalent  in  strength  and  wear  to  an  ash 
rung  of  the  following  dimensions : 

Diameter.  Tenon. 


Up  to  and  including  24", 1^"  J" 

Over  24"  up  to  and  including  30", If"  f" 


Section  4.— EXTENSION  LADDERS: 

(a)  The  construction,  use  and  maintenance  of  extension  ladders 
shall  conform  to  the  specifications  herein  set  forth  covering 
portable  straight  ladders.  (Section  3,  Paragraphs  (a)  and  (c) 
excepted.) 

(b)  Ladders  shall  be  equipped  with  approved  safety  locks 

Section  5.— FIRE  LADDERS: 

(a)  The  construction,  use  and  maintenance  of  industrial  fire 
ladders  shall  conform  to  the  specifications  herein  set  forth  cover- 
ing portable  straight  ladders.  (Section  3.  Paragraph  (a)  ex- 
cepted.) 

(b)  Ladders  shall  be  plainly  marked  “For  Fire  Purposes  Only.” 

(c)  Ladders  shall  not  be  used  for  any  other  purpose  than  that 
for  which  they  are  intended. 
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Section  6.— PORTABLE  STEP  LADDERS: 

(a)  Ladders  over  twenty  feet  (20')  in  length  shall  not  be  used. 

(b)  Side  rails  shall  have  a minimum  cross-section  equivalent  in 
strength  and  wear  to  a Northern  spruce  side  rail  of  the  follow- 
ing dimensions : 

Up  to  and  including  12',  J"x3" 

Over  12'  up  to  and  including  16',  l"x3^" 

Over  16'  up  to  and  including  20',  l"x4" 

(c)  Front  and  back  rails  shall  be  so  spread  when  the  ladder  is 
open  that  the  width  at  the  bottom,  inside  to  inside,  being  greater 
than  the  width  at  the  top,  inside  to  inside,  by  an  amount  equal 
to  or  greater  than  one  and  one-half  inches  (1-i")  per  foot  of 
length  of  ladder.  Minimum  width  between  side  rails  at  the  top 
step,  inside  to  inside,  shall  be  not  less  than  twelve  inches  (12"), 
with  a taper  of  at  least  one  inch  (1")  per  foot  of  length  of 
ladder. 

(d)  Steps  shall  be  equivalent  in  strength  and  wear  to  a Northern 
spruce  step  of  the  following  dimensions: 

Up  to  and  including  12',  J"x4J" 

Over  12'  up  to  and  including  16',  J"x4J" 

Over  16'  up  to  and  including  20',  l"x4J" 

(e)  Steps  shall  be  trussed  and  screwed  or  bolted  to  the  side  rails. 
Nails  shall  not  be  used  as  sole  fastenings. 


Section  7. — A LADDERS: 

(a)  Ladders  over  twenty  feet  (20')  in  length  should  not  be  used. 

(b)  Side  rails  shall  have  a minimum  cross-section  equivalent  in 
strength  and  wear  to  a Northern  spruce  side  rail  of  the  follow- 
ing dimensions : 

Up  to  and  including  12',  l:|"x2|" 

Over  12'  up  to  and  including  16',  lj"x3" 

Over  16'  up  to  and  including  20', 

(c)  Side  rails  should  be  so  spread  that  the  width  of  the  ladder 
at  the  bottom,  inside  to  inside,  is  greater  than  the  width  at  the 
top^  inside  to  inside,  by  an  amount  equal  to  or  greater  than  one 
and  one-half  inches  (LJ")  per  foot  of  length  of  ladder. 
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(d)  Bearings  shall  be  equivalent  in  strength  and  wear  to  an  ash 
bearing  one  inch  (1")  by  two  inches  (2").  Bearings  shall  be 
straight-grained  and  absolutely  free  from  knots ; they  shall  be 
mortised  through  sides  and  have  a tenon  not  less  than  five- 
eighth  (J)  of  an  inch  by  two  inches  (2"),  secured  to  side  with 
wire  nail.  The  bearing  shall  be  three  inches  (3")  from  the  top 
of  the  side  rail.  Bearings  shall  be  eighteen  inches  (18")  on 
centers,  and  shall  be  staggered.  Top  of  side  rails  shall  be  cut 
on  bevel  to  stop  same  from  spreading.  Hinges  shall  be  wrought 
or  malleable  iron,  bolted  or  riveted  to  side  rails. 

Section  8.— TROLLEY  LADDERS: 

(a)  Ladders  shall  be  suspended  from  tracks  fastened  securely  to 
the  ceiling  or  to  the  framework  with  which  the  ladders  are  con- 
nected. Tracks  should  be  wrought  iron  or  wood.  Tracks  shall 
be  constructed  so  that  it  is  impossible  for  the  wheels  to  jump 
the  track,  by  having  the  wheels  in  pairs  situated  on  opposite 
sides  of  a vertical  flange  or  by  having  the  track  so  shaped  that 
it  completely  encloses  the  sides  of  the  wheels.  Each  ladder  shall 
have  at  least  four  wheels  making  contact  with  the  track.  The 
extreme  front  and  back  wheels  shall  have  a horizontal  distance 
of  at  least  eight  inches  (8")  between  their  centers. 

(b)  The  track  wheels  shall  be  rigidly  fastened  to  the  top  of  the 
ladder  with  suitable  steel  or  wrought  iron  brackets.  These 
brackets  may  be  fastened  to.  a bolt  connecting  the  two  side  rails 
of  the  ladder  or  to  the  top  step.  In  the  latter  case  the  top  step 
shall  be  provided  with  extra  i.ietal  braces  to  the  side  rails. 

(c)  Side  rails  shall  have  a minimum  spread,  inside  to  inside,  of 
ten  inches  (10"). 

(d)  Side  rails  shall  have  a minimum  cross-section  equivalent  in 
strength  and  wear  to  a Northern  spruce  side  rail  four  inches 
(4")  by  seven-eighth  inch  (J"). 

(e)  Steps  shall  be  equivalent'  in  strength  and  wear  to  a Northern 
spruce  step  four  and  three-quarter  inches  (4f")  by  three- 
quarter  inch  (!")• 

(f)  Steps,  where  metal  is  used,  shall  be  flanged  downward  not  less 
than  two  inches  (2")  at  both  ends  and  secured  by  two  bolts  or 
rivets  to  each  side  rail.  Where  wood  is  used,  they  shall  be  inset 
in  the  side  rails  one-quarter  inch  (i"),  glued  and  nailed ; all,  or 
at  least  alternate  steps  shall  be  braced  to  the  side  rails  with 
metal  brackets  placed  under  the  step. 
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(g)  The  base  of  the  ladder  shall  rest  on  two  wheels  or  cas- 
tors. They  shall  be  placed  on  the  outside  of  the  side  rails; 
where  space  is  restricted,  they  shall  be  placed  on  the  inner  side 
of  the  side  rail. 


Section  9.— SECTIONAL  LADDERS: 

(a)  Number  3 section  (bottom)  shall  be  six  feet  (6')  in  length 
and  shall  have  a minimum  spread  between  rails  at  the  base, 
inside  to  inside,  of  twenty-one  inches  (21"). 

(b)  Number  2 section  (intermediates)  shall  be  six  feet  (6')  in 
length  and  shall  have  a minimum  spread  between  rails  at  the 
bottom,  inside  to  inside,  of  thirteen  inches  (13"). 

(c)  Number  1 section  (top)  may  converge  with  a minimum  spread 
between  rails  at  the  bottom,  inside  to  inside,  of  thirteen  inches 

(13"). 

(d)  Side  rails  shall  have  a minimum  cross-section  equivalent  in 
strength  and  wear  to  a Northern  spruce  side  rail  of  the  follow- 
ing dimensions: 

Up  to  and  including  5 sections,  2J"xlJ" 

Over  5 sections,  3-J"xl^" 

(e)  Rungs  shall  be  equivalent  in  strength  and  wear  to  an  ash 
rung  of  one  and  three-sixteenth  inches  (1  3-16")  in  diameter 
with  seven-eighth  inch  (J")  tenon. 

JOHN  PRICE  JACKSON,  Chairman, 
OTTO  T.  MALLERY, 

JAMES  C.  CRONIN, 

JOHN  P.  WOOD, 

MRS.  SAMUEL  SEMPLE, 

Adopted  November  5,  1915.  Industrial  Board. 
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